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Original Research

Introduction

Increasing evidence shows that mobile devices such as 
mobile smartphones, tablets, and portable multimedia play-
ers (PMPs) are increasingly used in higher education around 
the world (Alrasheedi & Capretz, 2018; Churchill, Fox, & 
King, 2016). Therefore, an important area for educational 
research has emerged due to the widening use of mobile 
devices in higher education (Al-Adwan, Al-Adwan, & 
Berger, 2018; Oyelere, Suhonen, Wajiga, & Sutinen, 2018). 
Recent studies have provided evidence about the positive 
effects of using mobile devices in student learning. For 
instance, accessing learning management systems (LMS) to 
read and download learning materials, share ideas among 
peers, follow the latest announcements, and communicate 
with peers and teachers has become a common practices 
among university students (Al-Adwan et al., 2018; Joo, Kim, 
& Kim, 2016). Mobile devices, therefore, have become a 
very useful medium due to their dynamic uses within main-
stream practices of university education in both developed 
and less developed countries around the globe. Considering 
their importance, countries have been making efforts to final-
ize suitable pedagogical techniques to incorporate mobile 
devices in student learning. Although prior literature shows 

that mobile learning influences pedagogical practice, little 
empirical research in higher education has confirmed peda-
gogical strategies that support learning (Churchill et  al., 
2016; Mireilla Bikanga, 2018; Shohel & Power, 2010). For 
instance, student’s way of using mobile devices in higher 
education may have supportive or destructive influences on 
teachers’ teaching practice. This claim is further supported 
by Daughtery and Berge (2017) who reported that “Although 
the use of mobile devices has increased dramatically in edu-
cation sectors, nonetheless, there has not been a correspond-
ing increase in mlearning scholarship regarding pedagogical 
approaches” (p. 111). Therefore, it is useful to conduct in-
depth research toward finalizing different learning strategies 
while using mobile devices in higher education.
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Identifying effective ways to incorporate mobile devices 
in student learning is essential as research has shown that 
mobile device use can hinder learning. Sometimes, students 
may use their devices for personal conversations 
(Balakrishnan & Gan, 2016), to play mobile games 
(Scornavacca, Huff, & Marshall, 2009), or to provide oppor-
tunity for students disengaged (Heflin, Shewmaker, & 
Nguyen, 2017). Apart from these, Bartholomew and Reeve 
(2018) reported additional challenges of using mobile 
devices in students’ learning such as potential for harass-
ment, cheating, or invading students’ privacy. As few studies 
somehow report negatively on using mobile devices in learn-
ing, in-depth investigation is required to clear up this uncer-
tainty with empirical evidence.

In addition, this research area is only at the beginning of 
an understanding of the complexities of students’ conceptu-
alization of mobile learning (m-learning) in higher educa-
tion. It is useful to find out different ways of using mobile 
devices in university education through second-order per-
spectives (students’ conceptions of m-learning), which is 
either scanty or nonexistent in the literature to date. Hsieh 
and Tsai (2017) likewise claimed that primary users’ (i.e., 
teachers and students) conceptions of mobile learning are 
limited. To fill this void, they investigated high school teach-
ers’ conceptions of mobile learning and identified six teach-
ers’ conceptions toward mobile learning. Prior literature 
reported that teachers’ conceptions has impacted on students’ 
learning in higher education (Prosser & Trigwell, 1999). 
Students’ conceptions of mobile learning in higher education 
are therefore imperative to investigate to provide useful 
insights for linking teachers’ conceptions. In a global per-
spective, the knowledge about students’ learning via mobile 
devices is limited, which is also supported by Pimmer, 
Mateescu, and Gröhbiel (2016) “after more than 20 years of 
mobile learning research, there is still relatively little system-
atic knowledge available, especially regarding the use of 
mobile technology in different educational designs and with 
associated educational effects in higher education settings” 
(p. 492). This research provides further empirical evidence 
by analyzing students’ conceptions of m-learning that are 
linked to different pedagogical strategies of using mobile 
devices in classroom teaching and learning. Therefore, the 
aim of this research is to discern university students’ experi-
ences in using mobile devices in their learning. This aim 
guides the following broad research question:

Research Question 1: What are the qualitatively differ-
ent ways university students understand m-learning in 
higher education?

The Bangladeshi Context and Need  
for Mobile Learning

Bangladesh, bordered by India and Myanmar, has a popula-
tion of approximately 161 million people, divided into the 

eight divisions of Dhaka, Chittagong, Sylhet, Rangpur, 
Rajshahi, Khulna, Barisal, and Mymensingh. In Bangladesh, 
primary education is compulsory and free. The Government 
of Bangladesh (GoB) considers education a fundamental 
right of the population and, thereafter, expects economic 
development and growth of the country through educated 
people. Due to the rapid advancement of technology in the 
socioeconomic development of many countries around the 
globe, the GoB has refocused their attention on integrating 
technology in education sectors. Therefore, the GoB has 
already introduced several initiatives to integrate different 
forms of Information and Communication Technology (ICT) 
(the use of mobile devices for teaching and learning is one of 
the emerging areas of ICT) in both higher education and sec-
ondary education.

Furthermore, the GoB realizes that ICT-related skills can 
enhance the eradication of poverty in society, so they are tak-
ing steps to integrate ICT in education. The GoB, in their 
vision-2021, adopts National ICT Policy-2009 and National 
Education Policy 2010 as a part of its developmental aspira-
tions as it moves forward to become Digital Bangladesh. To 
achieve these policies, the GoB has already undertaken many 
initiatives. For instance, it converted paper-based books into 
electronic version (www.ebook.gov.bd), formed a2i (access 
to information) aiming to incorporate technology in all sec-
tors of Bangladesh (www.a2i.pmo.gov.bd).

The GoB and other stakeholders realized that mobile 
devices as educational tools have the potential to contribute to 
empowering a large population with minimal effort and cost. 
In addition, mobile phones in Bangladesh have many other 
powerful advantages over other ICT-supported educational 
tools such as computers. To this point, Buckner and Kim 
(2012) emphasized that mobile phones require substantially 
less infrastructure and electricity and are capable of reaching 
even the most isolated learners. In the case of Bangladesh, 
98% of the population use a mobile network (The Global 
Economy, 2016). Thus, mobile devices are the easiest way to 
capture the huge population in Bangladesh particularly, and 
the countries which have similar infrastructure in the Globe 
generally. Therefore, to make the above-stated vision a suc-
cess, the GoB, and other stakeholders (policymakers, univer-
sity authorities, etc.), could recognize potential benefits of 
incorporating mobile devices in student learning. It is worth 
citing a few examples of m-learning initiatives in Bangladesh: 
the GoB and the Department for International Development 
of the United Kingdom’s Government commenced a develop-
mental project (2008-2017) aiming at equipping 25 million 
Bangladeshi students with the skills to communicate in 
English through using mobile devices (Shohel & Power, 
2010). As mobile phones can store large amounts of learning 
materials, Bangladesh Open University (BOU) designed 
mobile-set compatible memory cards that contain e-books 
and digital materials for the learners. BOU uploaded nearly 
400 textbooks (e-books) for almost all academic programs 
they offer (see Islam, 2018).

www.ebook.gov.bd
www.a2i.pmo.gov.bd
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The GoB and other stakeholders relocate their interests on 
promoting m-learning in Bangladesh for three main reasons. 
First, mobile devices, particularly mobile phones, are the 
most accepted ICT in Bangladesh due to their rapid adoption 
this decade (Valk, Rashid, & Elder, 2010). It has been 
reported that half of the population in Bangladesh live on 
less than a dollar a day (Begum, 2011); however, mobile 
phone subscriptions had increased to 128.94 million by July 
2016 (Bangladesh Telecommunication Regulatory 
Commission, 2016). More importantly, the number of mobile 
device users among university students has increased expo-
nentially. For example, current evidence shows that the 
majority of university students in Bangladesh are using 
mobile phones and/or other mobile devices due to reduction 
of cost and increased availability that fits with their current 
socioeconomic status. Second, due to financial constraints, 
not every student is able to afford both a mobile phone and a 
personal computer. Therefore, mobile phones are affordable 
for university students, who generally use them to communi-
cate with teachers, peers, and parents and for recreational 
purposes, but less often for learning (Begum, 2011). Third, 
the popularity of using the Internet through mobile devices 
among university students in Bangladesh has increased in 
the last few years due to increasing Internet speeds and 
cheaper Internet connections offered by mobile providers 
(Begum, 2011). Thus, it is convenient for university students 
to use different forms of mobile applications in their daily 
lives. All the above stated aspects, therefore, provide numer-
ous opportunities to use mobile devices as a learning tool in 
Bangladeshi university education; however, mobile phones 
have not yet been widely integrated into everyday educa-
tional practices.

The higher education system of Bangladesh mostly emu-
lates the Western education system in general and the British 
education system in particular. In Bangladesh, higher educa-
tion, including the field of engineering, was established by 
the British to meet their colonial needs in 1879 (Chowdhury, 
Alam, Biswas, & Islam, 2008). Therefore, Islamic belief and 
culture is not the dominating force shaping Bangladeshi 
higher education. A few examples are worth citing in this 
regard, such as male and female students studying together. 
The students have the freedom to wear any clothing and are 
not restricted to the Islamic dress code, which results in 
trends similar to other Western universities in the world. 
Therefore, we do not observe any epistemology, either 
Islamic or secular, that forces the students to use mobile 
devices in their learning. In fact, they embrace mobile 
devices as typically as others across the globe.

We chose to conduct this research in Dhaka division, 
Bangladesh, which is the third most densely populated city 
in the world with 23,234 residents per square kilometer. It 
has been ranked second in the world in its active use of 
Facebook (Murad, 2017). The number of mobile phones and 
Internet subscribers is increasing dramatically in Dhaka, and 
Bangladesh in general (Islam, 2018). The use of mobile 

phones is common among university students in Dhaka. 
Therefore, we believe that the use of mobile phones in stu-
dent learning in Dhaka division may have dramatic effects 
and that it is an optimal environment for this research.

Literature Review

Mobile Learning and Its Current Possibilities

With the rapid advancement of ICT, the ways in which learn-
ing materials are being delivered and learning takes place are 
a completely new landscape (Wagner, 2018). In the last few 
years, the trend of using ICT in education has included a new 
paradigm through m-learning, as mobile devices are becom-
ing increasingly popular among students (Bartholomew et al., 
2017). In this trend, Heflin et  al. (2017) states that mobile 
learning provides educators with an opportunity to redesign 
teaching and learning. A large number of studies describe 
m-learning as a learning platform that is situated on mobile 
and wireless devices such as tablets, smartphones, and per-
sonal digital assistances (Putnik, 2016; Turner, 2016). These 
bodies of research made a distinction between personal com-
puters (desktop and laptop) and mobile devices due to their 
distinct features of ubiquity and portability. In this research, 
we considered m-learning as a platform where student learn-
ing can continue through portable devices such as cell phones, 
smartphones, palmtops, tablets, and PMPs to remove geo-
graphical barriers and allow students to learn anywhere and 
anytime with or without Internet connectivity. This is suitable 
for accessing learning materials via the Internet as well as 
reading downloaded learning materials (Al-Adwan et  al., 
2018). Furthermore, Buckner and Kim (2012) reiterated, 
“Among the major advantages of mobile devices are that they 
require substantially less infrastructure and electricity and are 
capable of reaching even the most isolated audiences”  
(p. 179). Due to these features, students can access learning 
materials and supplement their education even in the most 
isolated and rural underserviced areas of the world. However, 
there are still instances where mobile networks are still unable 
to reach some individuals and communities.

Mobile devices have a variety of fascinating features such 
as SMS, voice mail, audio and video recorders, cameras with 
high-end output, games, and diverse apps. These features 
enable a range of multimedia materials—for instance, audio, 
video, graphics, learning platform through gaming, and inte-
grated media—that offer diverse teaching and learning 
opportunities with new and innovative options for student–
technology linkage in learning both inside and outside the 
classroom (Churchill et  al., 2016; Wong & Looi, 2011). 
Recent research additionally reports that mobile devices and 
their emerging applications powered by cloud computing 
and social media support new forms of learning platforms for 
higher education that cannot be otherwise offered through 
conventional multimedia materials (e.g., Churchill et  al., 
2016; C. H. Lai, Yang, Chen, Ho, & Chan, 2007).
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Studies have also reported several additional benefits of 
using mobile devices in higher education. For instance, one 
of the most significant advantages of using mobile devices is 
to provide student-centered teaching where student learning 
generally depends on their active involvement and teachers 
are generally seen as facilitators (Ekanayake & Wishart, 
2014). Other research reported that m-learning implements 
collaborative learning where students share their ideas and 
views to clarify the concepts they are learning (Fu & Hwang, 
2018). To clarify the use of mobile devices in higher educa-
tion, Heflin et al. (2017) reiterated “In whatever ways they 
are employed, mobile devices and educational applications 
should not complicate the learning process, but facilitate 
mobile learners’ learning” (p. 92). Thus, mobile devices pro-
vide a myriad of learning opportunities.

Conceptions of Learning in Different Contexts

A substantial number of interview-based studies have been 
conducted focusing on students’ conceptions of learning in 
different countries that report students hold qualitatively dif-
ferent conceptions of learning in higher education (Marton, 
Watkins, & Tang, 1997; Säljö, 1979; Van Rossum & Schenk, 
1984; Van Rossum & Taylor, 1987; Yang & Tsai, 2010). For 
example, in Sweden, Säljö (1979) evaluated students’ con-
ceptions of learning using a phenomenographic research 
approach and identified five categories of description: (a) the 
increase in the knowledge, (b) memorizing, (c) the acquisi-
tion of facts, (d) the abstraction of meaning, and (e) an inter-
pretative process aimed at the understanding of reality. 
Thereafter, with the advent of phenomenography as the theo-
retical and methodological underpinning, a significant 
amount of research on students’ conceptions of learning was 
carried out in the subsequent years. For instance, a series of 
interview-based studies investigated similar phenomena in 
the Netherlands such as Van Rossum and Schenk (1984), Van 
Rossum and Taylor (1987) and Marton, Beaty, and Dall’Alba 
(1993), and in the United Kingdom such as Morgan, Gibbs, 
and Taylor (1981) supported Säljö’s (1979) five conceptions 
of learning. Later studies, however, identified one new cate-
gory that could be added due to its nature of sophistication: 
(f) changing as a person (e.g., Marton et al., 1993). It is also 
evident that the categories have been arranged hierarchically, 
that is, the first three categories are viewed to be of low-level 
learning where the learners simply reproduce what they have 
been taught. In contrast, the latter three are considered to be 
higher level with a qualitative view of learning, in which the 
learners seek to gain deeper meaning and understanding of 
what they have been taught.

Gradually, the focus on students’ conceptions of learning 
has shifted to diverse educational contexts such as cultural 
and disciplinary variations, levels of study, learning environ-
ment (space of learning), and other contextual factors. 
Marton et al. (1997) conducted a study in Asia and identified 

learning to be perceived as a combination of memorization 
and understanding. Therefore, it is clear that cultural diver-
sity has influences on students’ conceptions of learning. To 
this point, Tsai and Kuo (2007) reported that students’ con-
ceptions of learning in the United States focus more on cog-
nitive (mental) processes, internal learner characteristics, 
externally existing bodies of knowledge, and social contexts, 
whereas students’ conceptions of learning in China empha-
size memorization, seeking knowledge, achieving an aca-
demically standard depth of knowledge, the combination of 
education and moral values, and contributions to society. In 
addition, Vermunt and Vermetten (2004) identify five cate-
gories of description of learning: construction of knowledge, 
intake of knowledge, using knowledge, stimulating educa-
tion, and cooperative learning. Four categories of Vermunt 
and Vermetten (2004) support the prior literature of students’ 
conceptions of learning except the category of stimulating 
education—which reports that educational settings have an 
influence on students learning. Prior research reported that 
student’ conceptions of learning are contextually dependent 
(Eklund-Myrskog, 1998). Therefore, in recent years, studies 
have not only evaluated students’ conceptions of learning in 
general contexts, but research has also focused on students’ 
conceptions in different modes, such as learning through 
online peer assessment (Yang & Tsai, 2010), adult students’ 
conceptions of learning through distance education (Makoe, 
Richardson, & Price, 2008), and online collaborative writing 
tasks and environments (Limbu & Markauskaite, 2015). 
These studies have identified different categories of descrip-
tion that are contextually dependent and provide useful 
knowledge and insights that contribute to improving student 
learning in higher education.

Overall, this review of prior literature on students’ con-
ceptions of learning in different contexts has shown that 
there has been very little research conducted both in devel-
oped and developing countries, including Bangladesh, which 
explores students’ conceptions of m-learning. Prior literature 
reports that the major body of research on m-learning mainly 
focuses on finding the benefits and impacts of m-learning 
(Hahn & Bussell, 2012; Wang, Shen, Novak, & Pan, 2009), 
factors influencing students’ mobile use in learning (Hu 
et al., 2016; Park, Nam, & Cha, 2012), and students’ percep-
tions of using mobile devices (Kafyulilo, 2014; Putnik, 
2016). However, research on students’ conceptions of 
m-learning in higher education is limited. There is certainly 
a need for new research on students’ conceptions of m-learn-
ing, particularly in Bangladeshi higher education. Therefore, 
this research attempts to fill those gaps using the phenom-
enographic perspective to investigate university students’ 
conceptions of m-learning in higher education. Those experi-
ences are fundamental in formulating pedagogical approaches 
that allow educators to provide adequate learning environ-
ment through mobile devices.
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Methodology and Research Design

This research investigated university students’ conceptions 
of mobile devices in their learning. Therefore, the phenom-
enographic research approach was adapted for identifying 
peoples’ conceptions (Marton, 1986, 1994). The following 
subsections outline the detailed procedure involved in the 
phenomenographic research approach.

Phenomenography

Researchers using the phenomenographic approach hold cer-
tain assumptions in relation to the creation of knowledge. 
They conceptualize that knowledge is relational, that is, the 
nature of knowledge in a distinct context is not entirely inde-
pendent. Rather, it is subjective and maintains a relationship 
with the subject of the study (students) and the investigated 
phenomenon (m-learning in Bangladeshi university) 
(Bowden, 2005; Svensson, 1997). Therefore, the creation of 
knowledge is discerned from the subjects’ experience toward 
the phenomenon. The focus of this research approach is not 
to discern peoples’ experiences of a particular phenomenon 
as such, rather it focuses on identifying variation in the ways 
of experiencing a phenomenon that could be presented in a 
limited number of qualitatively different categories (Marton 
& Booth, 1997). Thus, the aim of using phenomenography in 
this research was to develop a set of categories of description 
derived from the students’ understanding regarding the use 
of mobile devices in their learning.

Each category of description reflects a distinct feature of 
the experience of the investigated phenomenon that is logi-
cally linked with one another and, at the same time, describes 
their similarities and dissimilarities (Bruce et  al., 2004). 
Combining these categories together constitutes a structure 
known as the outcome space that describes the different 
ways and relationships through which a researcher interprets 
how a phenomenon is experienced at a cohort, group, or col-
lective level (Åkerlind, 2012). Within the premise of this 
research, we explored students’ conceptions of m-learning in 
university education and interviewees were asked to provide 
their reflections on using mobile devices in their learning. 
Therefore, we followed a phenomenographic strategy to 
determine sample size, collect data, and analyze data to dis-
cern final outcome space.

Participants

Purposive sampling technique was used in selecting the par-
ticipants to ensure the required level of variation among the 
participants’ experiences and, consequently, among their 
ways of perceiving a particular phenomenon. We followed 
three main principles to maximize the variations among the 
participants: (a) each selected student had some experience 
of using mobile device in his or her learning for at least  
6 months so as to maximize the student’s in-depth 

understanding of the phenomenon. However, the degree of 
experience among different respondents and the type of 
mobile devices used were not necessarily the same and were 
taken into account to achieve maximum variation in their 
experiences; (b) participants were recruited from different 
disciplines, levels of study (undergraduate and postgradu-
ate), and genders (male and female) (Green, 2005); (c) par-
ticipants were 16 students from four different Bangladeshi 
universities to maintain sufficient diversity as in phenom-
enography, and the recommended sample size is typically 15 
to 20 (Trigwell, 2000). The basic characteristics of the par-
ticipants are described in Table 1.

Data Collection

Interviews, which are considered one of the dominant data 
collection techniques in phenomenographic research, were 
used (Marton, 1986). Prior studies recommend that inter-
views provide the greatest potential to collect and to clarify 
data in phenomenographic research (Åkerlind, 2005; 
Bowden, 2000; Khan, 2014; Khan & Markauskaite, 2017). 
During this process (interviews), information could be clari-
fied in ways that are not easy through other methods of data 
collection. In this research, therefore, a semi-structured inter-
view schedule with a list of questions was constructed and 
each interview, lasting between 35 to 50 min, was conducted 
separately in public places, which were convenient for the 
interviewees to express their views freely and comfortably. 
Semi-structured interviews were used so that new ideas 
could be bought up during the interview depending on what 
the participant said. Consent was sought confirming the date, 
time, and place of the interview, following all the ethical 
standards required of this research.

During the interview process, questions were asked, and 
whenever necessary, follow-up prompts were used to ask for 
discerning participants’ deeper awareness and experience 
about m-learning. The questions were mainly divided into 
two parts. The first part puts emphasis on the “what” ques-
tions, such as “What does m-learning mean to you?,” whereas 
the second part emphasized the “how” questions including 
questions like “How do you use mobile devices in your 
learning?” (see Figure 1). Phenomenography is based on a 
second-order perspective, focusing on how phenomena are 
perceived by people, rather than on a first-order perspective, 
in which someone attempts to describe phenomena “as they 
are” (Marton, 1981). Consequently, this has influenced the 
way in which research questions are formulated, posing 
questions of “how” and “what,” instead of “why”. Follow-up 
questions were asked only when participants failed to pro-
vide their deeper understanding in response to the leading 
questions. A few examples of neutral follow-up questions 
were as follows: “Why do you think this that way?,” “Could 
you explain more?,” and “Could you provide one more 
example to clarify your explanation?.” These follow-up 
questions helped the researchers to reveal participants’ 
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in-depth understanding about mobile use. Each interview 
was recorded to avoid taking notes during the interview and 
to ensure accurate accounts of interviews were analyzed.

Analysis of the Data

The analysis of the data was conducted using a phenomeno-
graphic approach, which involved transcription of the inter-
views verbatim and analyzing through a rigorous iterative 
process (Marton & Booth, 1997), but is not essential. The 
analysis process began once all interviews were conducted 
and transcribed. The analysis process of this research was 
guided by González’s (2010) research (see Figure 2). First, 
all transcripts were read and reread extensively to develop 
initial ideas regarding the students’ understanding of the use 
of mobile devices in learning context. Second, the initial 
ideas were highlighted in a separate place based on their 
similarities and differences. Third, the researchers 

then accumulated their initial ideas together and thereafter 
discerned primary categories of description focusing on sim-
ilarities, dissimilarities, and central meaning of each initial 
idea. Fourth, the researchers finalized the categories of 
description following two guiding principles: “(1) the use of 
no other evidence except the interview transcripts; and (2) 
the bracketing of the researcher’s own conceptions in rela-
tion to the phenomenon” (Bowden, 2005, p. 15). Finally, we 
articulated the final outcome space by establishing relation-
ships among the categories that followed a hierarchical 
relationship.

Rigor, Reliability, and Validity

The iterative and collaborative nature of this research enabled 
the team to maintain awareness of rigor, validity, and reli-
ability as described by Åkerlind (2012). First, the validity of 
outcome space was primarily based on presenting the 

Table 1.  Summary of the Characteristics of the Participants.

Student ID Level of study Discipline
Experience with 

m-learning Gender English fluency

P1U1 Postgraduate Computer Science 2 years Male Fluent
P2U1 Undergraduate Electrical & Electronic 4 years Male Fluent
P3U1 Postgraduate Computer Science 3 years Male Fluent
P4U2 Undergraduate E&L (English & Literature) 4 years Male Fluent
P5U1 Undergraduate Electrical & Electronic 3 years Male Fluent
P6U2 Undergraduate E&L 5 years Male Fluent
P7U2 Undergraduate Business 3 years Female Fluent
P8U3 Undergraduate Law 3 years Male Fluent
P9U1 Undergraduate Computer Science 3 years Male Fluent
P10U2 Undergraduate E&L 2 years Female Fluent
P11U2 Undergraduate Pharmacy 1 years Male Fluent
P12U1 Undergraduate Mechanical engineering 3 years Male Fluent
P13U4 Undergraduate Business 4 years Male Fluent
P14U2 Undergraduate E&L 6 months Male Fluent
P15U1 Undergraduate Computer Science 1 year Male Fluent
P16U4 Undergraduate E&L 2 years Male Fluent

Figure 1.  Structure of categories describing m-learning, adopted from Ellis, Goodyear, Prosser, and O’Hara (2006, p. 245).
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appropriateness of the internal logic of how the categories 
relate with each other (Marton, 1986). Second, the validity 
was established by examining the categories in light of how 
they make sense among related studies (Åkerlind, 2012). 
Reliability was taken into consideration through the use of 
appropriate methodological procedures to attain high-quality 
and consistent data for analysis (Åkerlind, 2012). This 
involved careful design of interview questions, taking care 
not to influence or bias the interviewee, adopting the analyti-
cal framework of a structure of awareness, controlling, and 
checking the researchers’ interpretations, presenting results 
in a manner to enable scrutiny and establish interjudge com-
municability. Care was taken to document each step of the 
research process in detail. The rigor of the phenomeno-
graphic research process can be enhanced by working within 
a research group (e.g., Bowden, 2005). Here, the group pro-
cess helped to ensure the completeness of the analysis. 
Furthermore, it helped minimize each researcher’s personal 
perspective to remain true to the data in formulating the cat-
egories of description (Kettunen & Tynjälä, 2018). After pre-
liminary categories were decided, these were discussed and 
finally agreed on after some negotiations regarding 
interpretations.

Findings

To answer the research question, first, we present outcomes 
from the analysis of the students’ experiences on mobile 
devices in their learning in the form of five categories of 
description. Second, to gain a much deeper insight about 
the categories of description and the investigated phenom-
enon, relationships among the categories are presented (see 
Table 2).

Category A: Medium for Communication

In Category A, m-learning is seen as a tool for communica-
tion. As Table 2 indicates, the main focus of using a mobile 
device in this category is to communicate among students 
and/or teachers for administrative purposes. For example, if 
a student is late for a particular class, his or her peers phones 
or sends a text message to the student reminding him or her 
to attend the class. Similarly, students can communicate with 
their teacher directly through their mobile phone to gain a 
myriad of information, such as a change in class time, the 
location of extra classes, and the circulated announcement 
that they missed. Participants’ comments described how the 

Figure 2.  Analysis process of the research—guided by González (2010).
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mentioned communication and interactions occur through 
mobile devices:

So, you may be having classes at this level [of academic 
building] . . . but at time you go there, you don’t find them there 
then you call them to find where they are [to get the information 
about the class]. [P5U1]

So, in WhatsApp, we have one group which we try to 
communicate every time when someone [in the group] is 
confused about something [such as] information regarding some 
classes or quizzes. So, we just try to update each other [through 
this mobile application]. [We inform that] we have quiz 
tomorrow, or there is no class or there will be class. [P9U1]

Synchronous communication is seen as the central focus, 
whereas asynchronous communication is less likely to be 
seen in this category. It is important to note that this com-
munication is predominantly focused on eliminating stu-
dents’ confusion regarding administrative purpose. For 
example, participants in this research reported that whenever 
they have any confusion regarding class schedule, they make 
direct phone calls to respective teachers so that it can be clar-
ified. In some cases, through direct phone calls, teachers 

contact class captains to reschedule classes or to arrange 
extra classes:

Sometimes when we come to class and the teachers are not yet 
there and we see that the time is passing. So we used to give [a 
phone] call [to] our teachers “Sir, [do you] remember we have 
class with you, are you coming or not?” [P9U1]

You should keep your mobile phones on because I’ll call . . . to 
inform you whether this class will be held or not. [P9U1]

In brief, the idea of communication in this category is 
foregrounded. However, this communication is not seen as 
enhancing students’ learning. Rather, it is used as a medium 
to announce their class schedule. Therefore, students’ learn-
ing through mobile devices is seen less focused in this 
category.

Category B: Management of Learning Materials

In Category B, mobile learning is viewed as tools, equipment, 
and hardware for management of learning materials. Students 
in this category are seen using three strategies such as access-
ing, storing, and retrieving learning material so as to manage 

Table 2.  Categories of Description and Their Variation.

Categories of description

  Category A Category B Category C Category D Category E

Key aspects m-learning is a  
medium for 
communication

m-learning is a 
medium for 
management of 
learning materials

m-learning is an 
effective tool for 
learning

m-learning is a means 
for collaborative 
learning

m-learning is a means 
for development of 
new ideas

Main focus Communicate for 
administrative  
purpose

Acquire various 
learning materials

Consider as an 
effective tool for 
learning

Provide a collaborative  
learning  
environment

Promote students 
engagement in 
myriad tasks to 
create new ideas

Scope of learning Scope of learning is 
limited

Learning occurs  
while accessing, 
storing and 
retrieving learning 
materials

Same as Category B. 
In addition learning 
occurs at anytime 
and anyplace

Learning is extended 
to offer students’ 
engagement through 
collaborative learning

Learning is further 
extended to offer 
students’ active 
engagement in 
critical thinking for 
developing new 
ideas

Teacher’s role Communicate 
with students for 
administrative  
purpose

Share learning 
materials and allow 
students to record 
their lectures

Same as Category B. 
In addition, allow 
students to take 
snapshots to save 
students’ time and 
money

Facilitate students’ 
learning by  
interacting with them

Offer active learning 
opportunity

Main learning style Not clearly seen Accessing, storing, 
retrieving

Accessing, storing, 
retrieving 
(distinguishing 
features are 
flexibility, cost-
effectiveness and 
time saving)

Collaborative Deep thinking and 
analyzing learning 
tasks
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their learning. As Table 2 shows, the main focus is diversify-
ing the use of mobile devices in getting various learning 
materials from different sources such as class lectures, class 
notes, and online resources and storing them in these hand-
held devices for further use. Participants highlighted that with 
the use of their handheld devices, they can get various learn-
ing materials and store them in their mobile so that they can 
get them whenever they are needed. For instance, if a teacher 
gives a lecture using PowerPoint presentations, students can 
easily download those presentations from the sharing device 
(teacher usually uploads that presentations for the students) 
using their mobile devices and save it:

I use it [mobile device] to collect teachers’ lectures, collect notes 
from teachers [P8U3]

You will get everything like PDF that you can put in your phone, 
you can even download many books in your phone and pictures 
also. [P2U1]

In this category, a mobile device is also seen as a recoding 
tool for future learning. Two models of recording are used. In 
the case of audio recordings, students, while the class is 
going, press the record button of their mobile device by tak-
ing consent from the class teachers and record everything 
being said during the class so that the teachers’ explanations 
may be used later during their free time to reflect or remind 
them of the content of the lecture:

Then well, I recorded numerous lectures and I listen to them 
now and then when I feel like. [P14U2]

Students, in this category discussed their use of handheld 
devices to video record teachers’ instructions during practi-
cal classes where teachers manipulate and interact with vari-
ous equipment, apparatus, and components. For example, 
during lab classes, students recorded video activities that 
seem difficult to get through while teachers were explaining 
and demonstrating them. The main aim of recording the ses-
sions was to retrieve the activities later in their free time to 
watch again:

You can record the lectures, you can make videos during the labs 
and you can practice later. [P2U1]

Those who cannot get everything they can just record the thing, 
record the whole lecture and watch it latter. [P15U1]

Mobile devices, in this category, are also seen as a medium 
through which students take snapshots of important learning 
materials that are useful for their future learning:

So after the teacher finishes before he wipes off the board, you 
just try to capture the images from board so that when you go 
back, maybe you will try to copy them to your PC or you just try 
to ok I have this in my phone I’ll just read it. [P9U1]

In Category A, mobile learning is further seen as a means to 
access a wide range of information to clarify and to update 
knowledge. Students consider mobile devices as a useful tool 
to gather various learning materials and other worldly news. 
For example, with search engines such as Google or Yahoo 
that are accessible from their mobile phones, students can 
search for the desired academic information easily. This infor-
mation is later downloaded and stored to their mobile devices:

. . . so, whenever you need something to know from the outside, 
you just go to the internet and pick [access] the knowledge from 
there. [P15U1]

I installed a dictionary application. In case I get a word that I 
don’t understand, I use the dictionary on my mobile phone, then 
I can know the meaning of that word. [P1U1]

Category B differs from Category A, as it not only relies 
on communication for administrative purposes but also 
emphasizes real learning through managing of learning 
materials using their mobile devices.

Category C: Effective Tool for Learning

In Category C, m-learning is viewed as an effective tool for 
learning. This perceived effectiveness is understood through 
numerous factors such as time-saving, cost-effectiveness, 
mobility, and flexibility in students’ learning. Thus, useful-
ness of using mobile devices is at the forefront (main focus) 
of students’ awareness (Table 2). Students perceived the use 
of mobile devices as a means of accessing their learning 
materials which, in the long run, enabled them to enhance 
their learning habits within the shortest period of time:

If I just take a snap, it will take like a second but if my colleague 
decides to draw it in his book, it will take him like 20 minutes. 
So in such a way, it saves time to me. [P3U1]

It [mobile device] is easy to carry and it saves our time. [P10U2]

The use of mobile devices in this category is also viewed 
to be cost-effective. University students can access massive 
learning materials by spending less amount of money. 
Without their mobile device, it would be very expensive for 
them to access these learning materials. Comments describe 
how m-learning supports these activities:

Then another thing [is that], it saves money. In which way? For 
example, if a teacher gives us a slide which has like 56 pages, it 
means if I print it will be costly. But if I just copy the slide to my 
phone, I think in that way, it saves me some TAKA [Bangladeshi 
currency]. [P3U1]

It saves me money. For example, in library, if you want to get a 
question paper you need to photocopy but here, I just take 
snapshot, It’s easy to use just one click. [P12U1]
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University students in this category view the objective of 
using mobile devices to support their learning on an “any 
time any place” basis. In this case, m-learning provides a 
platform on which students can access their learning materi-
als whenever they feel comfortable and ready to learn. For 
example, the participants stated that in most cases, they could 
go anywhere with their devices and could utilize it either to 
revise their class notes that were saved or to access relevant 
information to support their learning. They also expressed 
that they can transfer their learning materials from their 
desktop computers to their mobile devices to make them 
available at “any time any place.” This learning style is 
important for students who prefer a quiet learning environ-
ment where they can sit peacefully and do their learning:

It always depends [how do we use it] but the major point is that 
it’s mobile and its mobility aspect. It’s like wherever I go I have 
my mobile phone. . . [P3U1]

Mobile learning, I understand it by using some devices which 
you hold in your hands and can have access to it anywhere and 
anytime for your use in learning. [P1U1]

For example, if I’m in the bus or I’m going somewhere, I can use 
my handheld device and take look on my notes or I can use it to 
communicate with my universities. [P12U1]

In Category C, similar to Categories A and B, university 
students perceive that the use of mobile devices helps them 
to communicate for administrative purposes and to access, 
store and retrieve necessary information to ease their learn-
ing. However, Category C differs from Categories A and B as 
it focuses not only on communication and management of 
learning materials but also works as a time-saving, cost-
effective, and portable device for enhancing student learn-
ing. Learning in this category is extended to at “any time and 
any place,” whereas this learning is not linked with deeper 
level of activities.

Category D: Means for Collaborative Learning

As Table 2 shows, Category D focuses on the creation of a 
collaborative learning environment—a space for engaging 
students in their learning through collaborative activities. 
m-learning, in this category, is perceived as a medium through 
which students can develop their own understanding. One of 
the roles of using mobile devices in students’ learning is to 
offer direct (synchronous) and indirect (asynchronous) inter-
actions among student–student and/or student–teacher. 
Students, in some cases, are seen to use different social media 
such as Facebook, LinkedIn, and WhatsApp for the stated 
collaboration using their mobile devices. First, student–
teacher interaction: participants, in this research, stated that 
they use Facebook, email to interact with their teachers and/
or supervisors at the time when they get confused or they face 
any difficulties in completing their assignments, projects, or 

thesis in due time. Thereafter, students, using their mobile 
devices, receive feedback from their respective teachers clari-
fying what they wanted to elucidate. This process enabled 
them to carry on with their learning even when they were 
away from regular classroom:

When our teacher was not in the campus, even he was not in 
Bangladesh. He gave us his Skype [ID] and I used [gave a call] 
one time to ask him one question . . . [when] I got some 
difficulties. So I sent a message to the teacher through Skype. 
He answered me [through Skype] and [then] I got the solution. 
[P2U1]

I can easily consult [with] the teacher through the email [of my 
mobile phone] for more clarification. [P1U1]

Second, student–student interaction, in this category, is 
also seen while students work in a group. Students generally 
use their mobile devices to get in touch with their colleagues 
(peer groups) to complete their group works such as assign-
ments, solving problems, or group discussion. For example, 
whenever participated students got stuck or confused during 
their learning, they usually contacted their classmates asking 
for help to clarify certain concepts. Their colleagues pro-
vided immediate responses that enabled them to have a better 
idea of the topic than before:

I can always use the phone and I can get in touch with them 
[peers] and I can always use their ideas to incorporate into my 
own learning. [P16U4]

Even I can use social sites for group chats to learn things, which 
I cannot understand from my teachers. My friends can share or 
explain it to me or [likewise] I can teach my friends in a group 
chat [P7U2]

But remember you have to work on the assignment in time. . . . 
first of all we can divide the assignment [among our group]. So 
I do my part, and go to Facebook to send him [group member] 
what I have done, when he is at home. When he reads through 
[my part] he also sends me his [part]. [P3U1]

In Category D, the focus is shifted from communicating 
for administrative purpose, gaining information, involving 
individual learning in Categories A, B, and C, to students’ 
engagement through collaborative learning to develop their 
understanding. Therefore, the learning process using mobile 
devices, in this category, is more focused on learners’ under-
standing where students are responsible to create a collabora-
tive learning space.

Category E: Means for the Development of  
New Ideas

In Category E, m-learning is seen as a means through which 
students engage in a myriad of tasks involving deep analysis, 
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critical thinking, and interpretation of various aspects of their 
learning (Table 2). University students, in this category, have 
the opportunity to research deeply and analyze carefully 
about a certain topic using their mobile devices. These activi-
ties assist them in expanding their existing knowledge that 
enables students to have various views of the same topic that 
they may not have before. For example, participants stated 
that students, in many cases, are assigned different analytical 
learning activities that require deep understanding and rigor-
ous analysis to come up with best possible solution. In this 
context, m-learning provides them the right platform to per-
form that. They can easily access various information and 
resources related to their topics that provided them different 
ideas to assist in building their conceptual understanding 
facilitating to analyze their work critically and deeply. These 
learning activities promote new ideas that later collectively 
construct innovative and advanced knowledge related to that 
particular topic, which was not previously seen among them. 
Following are some of the excerpts that reflect students’ 
engagement in this category:

I mostly use it [mobile devices] for analysis. Like, we have to do 
a lot of literature analysis and it is not like a given fact. Like, you 
don’t just study, you form your own idea around it. So, to do 

that, you need to be involved with it as much as possible. . . So 
the more I read it, the more ideas I get about it. So, it [mobile 
devices] helps me analyse more. It [this analysis] gives me the 
idea that I didn’t think of before. [P16U4]

Whenever you are, you know, communicating with friends, 
whenever you chat with friends, [during this time] different 
kinds of aspects are coming out. So in that case, the inner ideas 
of creativity are enriched. So, in that case, our literature term is 
known as ideas. So these ideas always get fractured, rendered 
and then joined up together and that’s why when they are joined 
up together, they will become a good new thing. It’s something 
different, you know, and you will feel like you have created 
something. [P4U2]

Category E includes, modifies, and extends the elements 
of Categories A, B, C, and D. As in Category D, interaction 
and collaboration is an important feature, but there is a major 
emphasis on students’ active engagement in critical thinking 
for the purpose of developing new ideas and offering creativ-
ity in their learning.

Hierarchical Relationship Among the Categories 
of Description

Categories of description in phenomenographic studies are 
expected to have logical relationships to one another (Marton 
& Booth, 1997). These relationships are posited to constitute 
a structural hierarchy of inclusiveness, in terms of the 
increasing complexity (less to more complex) from the low-
est to the highest category of description (Åkerlind, 2005). 
Considering this view, the relationships among the five cat-
egories were established based on the central aspects in Table 
2 that made each category identical and distinct, and the ref-
erential (“what” of m-learning) and structural (“how” of 
m-learning) components of using mobile devices in student 
learning (see Table 3 and Figure 3).

Students in this research held a range of views about 
m-learning in higher education. These views were translated 
into five categories that formed a hierarchical relationship. 

Table 3.  Referential and Structural Components of Categories of Description.

Structural (“how” of m-learning)  

Referential (“what” of m-learning) Fragmented Cohesive Complexity

Medium for communication A Simple, lowest, least developed (learning 
is rarely situated)

As in (A) and managing learning materials B Complexity is higher than before; Under 
developed

As in (B) and an effective tool for learning C Complexity is higher than before; 
Developed

As in (C) and collaborative learning D Complexity and Development is higher 
than before

As in (D) and developing new ideas E Most Complex, Highest developed

Category E

Category D

Category C

Category B

Category A

Figure 3.  Hierarchical relationships among the categories 
(complexity increases upward).
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More elaborately, the highest order category is the most com-
plete in nature, that is, it includes elements from the other four 
lower order categories. For example, the fifth category 
(Category E) is hierarchically above the former four categories 
(Categories A, B, C, and D). It was found that m-learning in 
this category is viewed not only as a medium for communica-
tion, managing learning materials, a tool for effective learning, 
and collaboration but also as a means of providing immense 
involvement in critical thinking for developing new ideas.

Furthermore, Category E (compared with other catego-
ries) presents more sophisticated aspects such as it is the 
most complex in nature (includes students’ understanding of 
m-learning), and students achieve the highest level of devel-
opment. A similar nature is found in Category D. Therefore, 
Category D contains elements from lower order categories 
(Categories A, B, and C), but it may not include facets from 
the higher order Category E.

In this way, Category A is the lowest order, that is, it does 
not include components from Categories B, C, D, and E. In 
addition, Category A represents less complexity than the 
other four categories (Categories B, C, D, and E). For 
instance, Category A, as stated earlier, views m-learning as a 
means for communication among students and teachers 
where learning rarely occurs. These aspects of hierarchy are 
shown in Figure 3 and Table 3.

The logical relationship among these categories expands 
further based on a framework linking referential and struc-
tural aspects of using mobile devices in student learning. The 
framework can be seen in Table 3. This research discerned 
two broader structural components that are linked with refer-
ential components. They are fragmented components 
(Categories A, B, and C) and cohesive components 
(Categories D and E). Fragmented components deal with 
accumulation and reproduction of knowledge, whereas cohe-
sive components include elements of restructuring of exist-
ing knowledge and creating new knowledge for conceptual 
development (Ellis, Goodyear, Calvo, & Prosser, 2008). The 
first three Categories, A, B and C are considered fragmented 
components because the main focus of using mobile devices 
is on managing learning materials, whereas students’ devel-
opment (by active involvement) is given little attention. It 
can be seen that there is either no learning (Category A) tak-
ing place or simple forms of learning (Categories A and B) 
that do not require any kind of deep analysis but accessing, 
storing, and retrieving knowledge for their convenience. In 
contrast, the last two categories (D and E) are cohesive as 
they involve deep analysis and critical thinking and are more 
complete (compared with the first three categories). The 
main focus of Categories D and E is students’ development 
through active learning such as group discussions, collabora-
tion with peers and teachers, and deep thinking linked to 
diverse knowledge to create new understanding. However, 
each category signifies a distinct way of viewing the investi-
gated phenomenon that clearly makes each category qualita-
tively different than others.

Discussion

This research identified students’ conceptions of mobile 
devices in their learning within the context of Bangladeshi 
universities, establishing five distinct categories of descrip-
tion; mobile learning is a medium for communication, 
medium for management of learning materials, a tool for 
effective learning, means for collaborative learning, and 
means for the development of new ideas. Four dimensions of 
variation were revealed: main focus, scope of learning, 
teachers’ role, and main learning style. The five categories 
arranged hierarchically ranging from the lower level to the 
higher level of understanding are classified into two broad 
conceptions similar to previous phenomenographic studies 
(Ellis & Calvo, 2004; Ellis et  al., 2008; Ellis, Goodyear, 
Prosser, & O’Hara, 2006; Yang & Tsai, 2010).

Students’ conceptions of mobile learning are an emerg-
ing concept of investigation in educational research. 
Therefore, the findings of this research are limited in scope 
as are previous phenomenographic studies. However, the 
findings may be interpreted in wider contexts, including 
beyond phenomenographic studies. In Category A, mobile 
devices could be used for communication purposes, which 
is in line with results from other studies (e.g., Churchill 
et al., 2016; Churchill & Wang, 2014; Oyelere et al., 2018). 
However, communication through mobile devices in 
Category A is limited to circulating administrative informa-
tion that has no direct relation to enhancing student learning. 
However, few studies described extended communication 
that is linked with the quality of students’ learning. For 
instance, Hayes and Weibelzahl (2016) reported that com-
munication outside of normal class time between teachers 
and students has a significant impact on student learning. 
Other categories (Categories C, D, and E), in contrast to 
Category A, perceived mobile learning as a way of enhanc-
ing student learning. More elaborately, Category C provides 
evidence of accessing student learning materials remotely 
and easily; Category D stipulates students’ collaboration 
with peers and teachers; and Category E provides students’ 
involvement in critical analysis, that all activities provide 
different ways of enhancing student learning. Therefore, 
this research is one of the pioneer research initiatives in phe-
nomenographic studies and provides new insights (five 
qualitative different ways of conceptualizing m-learning) in 
higher education of Bangladesh.

The findings of this research further support the recent 
studies conducted focusing on m-learning in different con-
texts. For example, Category C provides evidence for using 
mobile devices for flexible learning (Cochrane & Narayan, 
2016). Category D supports collaborative learning (Fu & 
Hwang, 2018), and Category E provides a space for critical 
thinking (Heflin et  al., 2017; C. L. Lai & Hwang, 2014). 
However, although the findings of this research confirm the 
general aspects of prior studies, this research also reveals 
distinct aspects that provide a much deeper understanding of 
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using mobile devices in student learning in higher education. 
More specifically, Category B provides evidence for manag-
ing learning materials using three distinct strategies (access, 
store, and retrieve), Category C indicates that students per-
ceive effectiveness of using mobile devices through four 
separate factors (time, cost, mobility, and flexibility), and 
Category E provides empirical evidence of creation of new 
knowledge that is rarely found in prior studies. Moreover, 
Categories D and E reflect the epistemological belief that 
knowledge is constructed and/or co-constructed by students. 
That is, through this process, students are engaged with dif-
ferent activities using their mobile devices such as interact-
ing (synchronous and asynchronous) with teachers and peers, 
which facilitates the development of immense understand-
ing, solving problems, clarifying ideas, creativity, and deep 
thinking.

Earlier research on the adoption of mobile devices gener-
ally identified findings linked with usefulness of incorporat-
ing mobile devices in education, challenges of including 
m-learning in developing countries (e.g., Bartholomew & 
Reeve, 2018; Crompton, Burke, & Gregory, 2017). Hsieh 
and Tsai (2017) in phenomenographic research similarly 
reporting that prior literature in mobile learning generally 
focuses more on effectiveness of mobile learning and mobile 
learning system design. Furthermore, findings of prior stud-
ies, similar to this research, provided evidence of students’ 
engagement through mobile devices that promote students 
core competencies, such as collaboration, problem-solving, 
and critical thinking (Fu & Hwang, 2018; Heflin et al., 2017; 
C. L. Lai & Hwang, 2014). However, most of these studies 
paid little attention to qualitatively different ways university 
students could use mobile devices in their learning. Therefore, 
this research provides empirical evidence that shows five dif-
ferent views of using mobile devices that are hierarchically 
arranged.

Implications

The findings of this research provide insights into and infor-
mation about the practices associated with mobile learning in 
a Bangladeshi university context. The research has implica-
tions for research, teaching, and learning in technology-
mediated higher education worldwide and offers a basis for 
continuing with mobile learning development and research 
in Bangladesh and other similar contexts. As growing inter-
est in m-learning in the teaching and learning practice 
increases, particularly in developing countries, students’ 
experiences with m-learning in higher education is becoming 
an important focus of research initiatives (Kafyulilo, 2014; 
Pimmer et al., 2016). By exploring the logical relationships 
between qualitatively different conceptions, this research 
highlighted the important factors that affect mobile learning 
in a university context and therefore the results can facilitate 
the planning, implementation, and evaluation of mobile 
learning. The findings of this research could be used to 

inform these initiatives, as this is one of the very first studies 
to investigate m-learning following a phenomenographic 
research approach.

In relation to practices, these findings support different 
ways of using mobile devices in student learning, which is a 
potential input for improving teaching and learning practices 
(Prosser & Trigwell, 1999). For example, it may help teach-
ers to develop different pedagogical approaches to student 
learning styles in relation to incorporating mobile devices, 
which guide university students toward maximizing the use 
of mobile devices in their learning. Higher education stu-
dents could become comfortable with less complex catego-
ries (such as Categories A, B, and C) before they are able to 
engage in more complex Categories (such as Categories D 
and E). So, pedagogically, it would be wise to scaffold stu-
dent learning to enable them to engage gradually from less 
complex orientations to more complex experiences via the 
use of mobile devices. The findings of this research could 
play a crucial role in informing students how they can use 
their mobile devices for learning purposes. In addition, pol-
icy makers and curriculum developers are provided with 
empirical evidence in relation to different ways students use 
mobile devices that can facilitate the formulation of new 
policies regarding using mobile devices in and beyond the 
classroom to enhance student learning experiences.

Limitation and Conclusion

Before concluding, it is important to acknowledge the limi-
tations of this research. First, the number of participants in 
this research was relatively small. They were recruited from 
four universities in Bangladesh. The hope was for more 
female participants and more cross-disciplinary participa-
tion. It is possible that with participants from a wider repre-
sentation of different disciplines, other critical aspects may 
well have emerged. However, a sample of 16 is reasonable 
number in the phenomenographic research approach (e.g., 
Forster, 2013; González, 2009). For instance, Forster (2013) 
interviewed three professionals from the nursing practice 
about their conceptions of information literacy. Second, this 
research relied mainly on student interview data without 
considering other data sources. However, a significant 
amount of high-quality phenomenographic research con-
ducted in the prior literature has been based on only inter-
view data (e.g., Åkerlind, 2004; Khan, Bibi, & Hasan, 2016; 
Khan & Markauskaite, 2017; Limbu & Markauskaite, 2015; 
Prosser & Trigwell, 1999; Säljö, 1979). Finally, the findings 
of this research depend on the context (higher education of 
Bangladesh), which is in line with the phenomenographic 
research approach. Kettunen and Tynjälä (2018) reported 
that “qualitative studies’ findings are unique in their respec-
tive contexts; nonetheless, transferability to other settings 
and groups may be possible” (p. 7). Therefore, the students’ 
conceptions of mobile learning, which were discerned in 
this research, may be useful for similar contexts in other 
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countries in a global perspective. However, the aim of phe-
nomenographic research approach is not to provide general-
izable results, rather its focus is on a particular phenomenon 
that needs to be investigated deeply.

Therefore, university students may use mobile devices in 
five qualitatively different ways in their learning: a medium 
for communication, medium for management of learning 
materials, a tool for effective learning, means for collabora-
tive learning, and means for the development of new ideas. In 
addition, four dimensions of variation were revealed that 
make the categories of description inclusive. This research 
demonstrates that students in higher education have diverse 
preferences of using mobile devices in their learning that 
involve both fragmented and cohesive facets of learning. The 
findings of this research report against the findings that using 
mobile devices in classroom context can be distracting 
(Balakrishnan & Gan, 2016; Bartholomew & Reeve, 2018). 
There may be two possible reasons for identifying these: 
first, the purpose of this research was to identify qualitatively 
different ways of using mobile devices in higher education. 
Therefore, identifying the negative use of mobile phones was 
not the main focus of this research. Second, the participants 
were recruited purposively who had experience using mobile 
devices in their learning; therefore, their perceived views of 
using mobile phones were identified collectively.

While incorporating new technologies, in this case, 
mobile devices into learning contexts at university educa-
tion, fresh opportunities were used to renew and refresh 
teachers’ pedagogical approaches to ensure effective student 
learning (Ellis et al., 2006). Therefore, further research from 
a teaching perspective in relation to using mobile devices in 
higher education is required to investigate both developed 
and less developed countries. The main aim of conducting 
such future research is to establish the relationships between 
students’ conceptions of m-learning and teachers’ concep-
tions of m-learning that may link with student learning out-
comes. Previous studies, in this point, have provided 
evidence that students’ conceptions of learning are intercon-
nected with teachers’ conceptions of teaching, which are fur-
ther linked with student learning outcomes (Prosser & 
Trigwell, 1999). Therefore, students’ conceptions of m- 
learning provide a basis for enhancing teaching and learning 
through mobile devices in higher education. This research 
offers teachers an understanding of different ways of using 
mobile devices in students learning in higher education. The 
findings of this research extend the previous literature from 
mobile learning effectiveness (Andujar, 2016) and system 
design (Chen, Liu, & Hwang, 2016) to how mobile learning 
is experienced by the students.
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Åkerlind, G. S. (2012). Variation and commonality in phenom-
enographic research methods. Higher Education Research & 
Development, 31, 115-127.

Al-Adwan, A. S., Al-Adwan, A., & Berger, H. (2018). Solving 
the mystery of mobile learning adoption in higher education. 
International Journal of Mobile Communications, 16, 24-49.

Alrasheedi, M., & Capretz, L. F. (2018). Determination of criti-
cal success factors affecting mobile learning: A meta-analysis 
approach. arXiv preprint arXiv:1801.04288.

Andujar, A. (2016). Benefits of mobile instant messaging to develop 
ESL writing. System, 62, 63-76.

Balakrishnan, V., & Gan, C. L. (2016). Mobile technology and 
interactive lectures: The key adoption factors. In D. Churchill, 
J. Lu, T. Chiu, & B. Fox (Eds.), Mobile learning design (pp. 
111-126). Singapore: Springer.

Bartholomew, S. R., & Reeve, E. (2018). Middle school student per-
ceptions and actual use of mobile devices: Highlighting discon-
nects in student planned and actual usage of mobile devices in 
class. Journal of Educational Technology & Society, 21, 48-58.

Bartholomew, S. R., Reeve, E., Veon, R., Goodridge, W., Lee, V. 
R., & Nadelson, L. (2017). Relationships between access to 
mobile devices, student self-directed learning, and achieve-
ment. Journal of Technology Education, 29, 2-24.

Begum, R. (2011). Prospect for cell phones as instructional tools in 
the EFL classroom: A case study of Jahangirnagar University, 
Bangladesh. English Language Teaching, 4, 105-115.

Bowden, J. (2000). The nature of phenomenographic research. In 
J. Bowden & E. Walsh (Eds.), Phenomenography (pp. 1-18). 
Melbourne, Australia: RMIT University Press.

Bowden, J. (2005). Reflections on the phenomenographic team 
research process. In J. Bowden & P. Green (Eds.), Doing 
developmental phenomenography (pp. 11-31). Melbourne, 
Australia: RMIT University Press.

https://orcid.org/0000-0003-0195-1804
https://orcid.org/0000-0003-0195-1804


Khan et al.	 15

Bruce, C., Buckingham, L., Hynd, J., McMahon, C., Roggenkamp, 
M., & Stoodley, I. (2004). Ways of experiencing the act of 
learning to program: A phenomenographic study of intro-
ductory programming students at university. Journal of 
Information Technology Education: Research, 3, 145-160.

Bangladesh Telecommunication Regulatory Commission. (2016). 
Mobile phone subscribers in Bangladesh July, 2016. Retrieved 
from http://www.btrc.gov.bd/content/mobile-phone-subscrib 
ers-bangladesh-july-2016

Buckner, E., & Kim, P. (2012). Mobile innovations, executive func-
tions, and educational developments in conflict zones: A case 
study from Palestine. Educational Technology Research and 
Development, 60, 175-192.

Chen, C. H., Liu, G. Z., & Hwang, G. J. (2016). Interaction between 
gaming and multistage guiding strategies on students’ field trip 
mobile learning performance and motivation. British Journal 
of Educational Technology, 47, 1032-1050.

Chowdhury, H., Alam, F., Biswas, S., & Islam, M. (2008, 
December 27-29). Engineering education in Bangladesh. 
Paper presented at the proceedings of the 4th BSME-ASME 
International Thermal Engineering Conference (ICTE2008). 
Dhaka: Bangladesh Society of Mechanical Engineers.

Churchill, D., Fox, B., & King, M. (2016). Framework for design-
ing mobile learning environments. In D. Churchill, J. Lu, T. 
Chiu, & B. Fox (Eds.), Mobile learning design (pp. 3-25). 
Singapore: Springer.

Churchill, D., & Wang, T. (2014). Teacher’s use of iPads in higher 
education. Educational Media International, 51, 214-225.

Cochrane, T., & Narayan, V. (2016). Mobile social media: 
Redefining professional development and collaborative schol-
arship. In D. Churchill, J. Lu, T. Chiu, & B. Fox (Eds.), Mobile 
learning design (pp. 43-61). Singapore: Springer.

Crompton, H., Burke, D., & Gregory, K. H. (2017). The use of 
mobile learning in PK-12 education: A systematic review. 
Computers & Education, 110, 51-63.

Daughtery, C., & Berge, Z. (2017). Mobile learning pedagogy. 
International Journal for the Scholarship of Technology 
Enhanced Learning, 1, 111-118.

Ekanayake, T. M. S. S. K. Y., & Wishart, J. M. (2014). Developing 
teachers’ pedagogical practice in teaching science lessons with 
mobile phones. Technology, Pedagogy and Education, 23, 
131-150.

Eklund-Myrskog, G. (1998). Students’ conceptions of learning in 
different educational contexts. Higher Education, 35, 299-316.

Ellis, R. A., & Calvo, R. (2004). Learning through discussions in 
blended environments. Educational Media International, 41, 
263-274.

Ellis, R. A., Goodyear, P., Calvo, R. A., & Prosser, M. (2008). 
Engineering students’ conceptions of and approaches to learn-
ing through discussions in face-to-face and online contexts. 
Learning and Instruction, 18, 267-282.

Ellis, R. A., Goodyear, P., Prosser, M., & O’Hara, A. (2006). How 
and what university students learn through online and face-
to-face discussion: Conceptions, intentions and approaches. 
Journal of Computer Assisted Learning, 22, 244-256. 
doi:10.1111/j.1365-2729.2006.00173.x

Forster, M. (2013). A phenomenographic investigation into infor-
mation literacy in nursing practice: Preliminary findings and 
methodological issues. Nurse Education Today, 33, 1237-1241.

Fu, Q.-K., & Hwang, G.-J. (2018). Trends in mobile technology-
supported collaborative learning: A systematic review of jour-
nal publications from 2007 to 2016. Computers & Education, 
119, 129-143.

The Global Economy. (2016). Bangladesh: Mobile network cov-
erage. Retrieved from https://www.theglobaleconomy.com/
Bangladesh/Mobile_network_coverage/

González, C. (2009). Conceptions of, and approaches to, teaching 
online: A study of lecturers teaching postgraduate distance 
courses. Higher Education, 57, 299-314. doi:10.1007/s10734-
008-9145-1

González, C. (2010). What do university teachers think eLearning 
is good for in their teaching? Studies in Higher Education, 35, 
61-78. doi:10.1080/03075070902874632

Green, P. (2005). A rigorous journey into phenomenography: From 
a naturalistic inquirer standpoint. In J. Bowden & P. Green 
(Eds.), Doing developmental phenomenography (pp. 32-46). 
Melbourne, Australia: RMIT University Press.

Hahn, J., & Bussell, H. (2012). Curricular use of the iPad 2 by a first-
year undergraduate learning community. Library Technology 
Reports, 48(8), 42-47.

Hayes, P., & Weibelzahl, S. (2016). Text messaging for out-of-class 
communication: Impact on immediacy and affective learning. 
In D. Churchill, J. Lu, T. Chiu, & B. Fox (Eds.), Mobile learn-
ing design (pp. 271-284). Singapore: Springer.

Heflin, H., Shewmaker, J., & Nguyen, J. (2017). Impact of mobile 
technology on student attitudes, engagement, and learning. 
Computers & Education, 107, 91-99.

Hsieh, W.-M., & Tsai, C.-C. (2017). Taiwanese high school teach-
ers’ conceptions of mobile learning. Computers & Education, 
115, 82-95.

Hu, X., Lei, L. C. U., Li, J., Iseli-Chan, N., Siu, F. L., & Chu, S. 
K. W. (2016). Access moodle using mobile phones: Student 
usage and perceptions. In D. Churchill, J. Lu, T. Chiu, & B. 
Fox (Eds.), Mobile learning design (pp. 155-171). Singapore: 
Springer.

Islam, M. A. (2018, July). Can mobile learning upgrade the edu-
cational status of Bangladesh: Challenges and opportunities? 
Paper presented at the Pan-Commonwealth Forum 8 (PCF8). 
Retrieved from http://oasis.col.org/handle/11599/2679

Joo, Y. J., Kim, N., & Kim, N. H. (2016). Factors predicting 
online university students’ use of a mobile learning manage-
ment system (m-LMS). Educational Technology Research and 
Development, 64, 611-630.

Kafyulilo, A. (2014). Access, use and perceptions of teachers and 
students towards mobile phones as a tool for teaching and learn-
ing in Tanzania. Education and Information Technologies, 19, 
115-127.

Kettunen, J., & Tynjälä, P. (2018). Applying phenomenogra-
phy in guidance and counselling research. British Journal of 
Guidance & Counselling, 46, 1-11. doi:10.1080/03069885.20
17.1285006

Khan, M. S. H. (2014). Phenomenography: A qualitative research 
methodology in Bangladesh. International Journal on New 
Trends in Education and Their Implication, 5, 34-43.

Khan, M. S. H., Bibi, S., & Hasan, M. (2016). Australian 
technical teachers’ experience of technology integra-
tion in teaching. SAGE Open. Advance online publication. 
doi:10.1177/2158244016663609

http://www.btrc.gov.bd/content/mobile-phone-subscribers-bangladesh-july-2016
http://www.btrc.gov.bd/content/mobile-phone-subscribers-bangladesh-july-2016
https://www.theglobaleconomy.com/Bangladesh/Mobile_network_coverage/
https://www.theglobaleconomy.com/Bangladesh/Mobile_network_coverage/
http://oasis.col.org/handle/11599/2679


16	 SAGE Open

Khan, M. S. H., & Markauskaite, L. (2017). Approaches to ICT-
enhanced teaching in technical and vocational education: A 
phenomenographic perspective. Higher Education, 73, 691-
707. doi:10.1007/s10734-016-9990-2

Lai, C. H., Yang, J. C., Chen, F. C., Ho, C. W., & Chan, T. W. 
(2007). Affordances of mobile technologies for experiential 
learning: The interplay of technology and pedagogical prac-
tices. Journal of Computer Assisted Learning, 23, 326-337.

Lai, C. L., & Hwang, G. J. (2014). Effects of mobile learning 
time on students’ conception of collaboration, communica-
tion, complex problem–solving, meta–cognitive awareness 
and creativity. International Journal of Mobile Learning and 
Organisation, 8, 276-291.

Limbu, L., & Markauskaite, L. (2015). How do learners experi-
ence joint writing: University students’ conceptions of online 
collaborative writing tasks and environments. Computers & 
Education, 82, 393-408.

Makoe, M., Richardson, J. T., & Price, L. (2008). Conceptions of 
learning in adult students embarking on distance education. 
Higher Education, 55, 303-320.

Marton, F. (1981). Phenomenography-describing conceptions of 
the world around us. Instructional Science, 10(2), 177-200.

Marton, F. (1986). Phenomenography: A research approach to 
investigating different understandings of reality. Journal of 
Thought, 213(3), 28-49.

Marton, F. (1994). Phenomenography. In T. Husen & T. 
Postlethwaite (Eds.), The international encyclopedia of educa-
tion (pp. 4424-4429). Oxford, UK: Pergamon.

Marton, F., Beaty, L., & Dall’Alba, G. (1993). Conceptions of 
learning. Intemational Joumal of Educational Research, 19, 
277-300.

Marton, F., & Booth, S. (1997). Learning and awareness. Mahwah, 
NJ: Lawrence Erlbaum.

Marton, F., Watkins, D., & Tang, C. (1997). Discontinuities and 
continuities in the experience of learning: An interview study of 
high-school students in Hong Kong. Learning and Instruction, 
7, 21-48.

Mireilla Bikanga, A. (2018). Interrelationship between pedagogy, 
theories, objectives, and features: Mobile learning design. In  
T. Purnendu & M. Siran (Eds.), Marketing initiatives for sus-
tainable educational development (pp. 119-145). Hershey, PA: 
IGI Global.

Morgan, A., Gibbs, G., & Taylor, E. (1981). What do Open 
University students initially understand about learning? 
(Study Methods Group report no. 8). Milton Keynes, UK: The 
Open University, Institute of Educational Technology. (ERIC 
Document Reproduction Service No. ED 203 748).

Murad, M. (2017, April 15). Dhaka ranked second in number of 
active Facebook users. bdnews24.com. Retrieved from http://
bdnews24.com/bangladesh/2017/04/15/dhaka-ranked-second-
in-number-of-active-facebook-users

Oyelere, S. S., Suhonen, J., Wajiga, G. M., & Sutinen, E. (2018). 
Design, development, and evaluation of a mobile learn-
ing application for computing education. Education and 
Information Technologies, 23, 467-495.

Park, S. Y., Nam, M. W., & Cha, S. B. (2012). University students’ 
behavioral intention to use mobile learning: Evaluating the 
technology acceptance model. British Journal of Educational 
Technology, 43, 592-605.

Pimmer, C., Mateescu, M., & Gröhbiel, U. (2016). Mobile and 
ubiquitous learning in higher education settings. A systematic 

review of empirical studies. Computers in Human Behavior, 
63, 490-501.

Prosser, M., & Trigwell, K. (1999). Understanding learning and 
teaching: The experience in higher education. Buckingham, 
UK: Society for Research into Higher Education & Open 
University Press.

Putnik, Z. (2016). Mobile learning, student concerns and attitudes. 
In D. Churchill, J. Lu, T. Chiu, & B. Fox (Eds.), Mobile learn-
ing design (pp. 139-153). Springer: Springer.

Säljö, R. (1979). Learning in the learner’s perspective. I. some com-
monsense conceptions (Report No. 76). Gothenburg, Sweden: 
Institute of Education, University of Gothenburg.

Scornavacca, E., Huff, S., & Marshall, S. (2009). Mobile 
phones in the classroom: If you can’t beat them, join them. 
Communications of the ACM, 52(4), 142-146.

Shohel, M. M. C., & Power, T. (2010). Introducing mobile tech-
nology for enhancing teaching and learning in Bangladesh: 
Teacher perspectives. Open Learning, 25, 201-215.

Svensson, L. (1997). Theoretical foundations of phenomenography. 
Higher Education Research & Development, 16, 159-171.

Trigwell, K. (2000). A phenomenographic interview on phenom-
enography. In J. Bowden & E. Walsh (Eds.), Phenomenography 
(pp. 63-82). Melbourne: RMIT University Press.

Tsai, C.-C., & Kuo, P.-C. (2007). Cram school students’ concep-
tions of learning and learning science in Taiwan. International 
Journal of Science Education, 30, 353-375.

Turner, J. (2016). Mobile learning in K-12 education: Personal 
meets systemic. In D. Churchill, J. Lu, T. Chiu, & B. Fox (Eds.), 
Mobile learning design (pp. 221-238). Singapore: Springer.

Valk, J.-H., Rashid, A. T., & Elder, L. (2010). Using mobile phones 
to improve educational outcomes: An analysis of evidence 
from Asia. The International Review of Research in Open and 
Distributed Learning, 11, 117-140.

Van Rossum, E. J., & Schenk, S. M. (1984). The relationship 
between learning conception, study strategy and learning out-
come. British Journal of Educational Psychology, 54, 73-83.

Van Rossum, E. J., & Taylor, I. P. (1987, April). The relation-
ship between conceptions of learning and good teaching: A 
scheme of cognitive development. Paper presented at the annual 
meeting of the American Educational Research Association, 
Washington, DC.

Vermunt, J., & Vermetten, Y. (2004). Patterns in student learn-
ing: Relationships between learning strategies, conceptions of 
learning, and learning orientations. Educational Psychology 
Review, 16, 359-384.

Wagner, D. A. (2018). Technology for education in low-income 
countries: Supporting the UN sustainable development goals. 
In I. A. Lubin (Ed.), ICT-supported innovations in small 
countries and developing regions: Perspectives and recom-
mendations for international education (pp. 51-74). Cham, 
Switzerland: Springer.

Wang, M., Shen, R., Novak, D., & Pan, X. (2009). The impact of 
mobile learning on students’ learning behaviours and perfor-
mance: Report from a large blended classroom. British Journal 
of Educational Technology, 40, 673-695.

Wong, L.-H., & Looi, C.-K. (2011). What seams do we remove 
in mobile-assisted seamless learning? A critical review of the 
literature. Computers & Education, 57, 2364-2381.

Yang, Y.-F., & Tsai, C.-C. (2010). Conceptions of and approaches 
to learning through online peer assessment. Learning and 
Instruction, 20, 72-83.

http://bdnews24.com/bangladesh/2017/04/15/dhaka-ranked-second-in-number-of-active-facebook-users
http://bdnews24.com/bangladesh/2017/04/15/dhaka-ranked-second-in-number-of-active-facebook-users
http://bdnews24.com/bangladesh/2017/04/15/dhaka-ranked-second-in-number-of-active-facebook-users


Khan et al.	 17

Author Biographies

Md. Shahadat Hossain Khan completed his PhD from the 
University of Sydney, Australia. He has been working as a Professor 
of the department of Technical and Vocational Education (TVE), at 
the Islamic University of Technology (IUT), Bangladesh, since 
2018. He has a wide experience in ICT-enhanced teaching and 
learning at national and international levels. He has wider expertise 
on TPCK (Technology, Pedagogy, Content, Knowledge) 
Framework, Curriculum development in tertiary level, professional 
development particularly focus on scholarship in teaching (student-
centered teaching, ICT-integration, improving assessment tech-
nique). Currently he is working on mobile devices for identifying 
pedagogical approach in teaching and learning in higher education 
contexts.

Benadjih Oiriddine Abdou is a MSc graduate and had been work-
ing as a research assistant in Mobile learning project under Dr. 
Shahadat Hossain Khan, Technical and Vocational Education 
(TVE) department, at the Islamic University of Technology (IUT). 

His research interest is on mobile learning, cloud computing in 
higher education. 

Jaana Kettunen is a researcher at the Finnish Institute for 
Educational Research of the University of Jyväskylä, Finland. In 
her work she has been focusing on the design and pedagogical use 
of information and communications technology (ICT) in learning 
and working environments. She has extensive experience on train-
ing, supporting and working with practitioners throughout Europe. 
Her research interest is on the role of ICT and social media in career 
guidance.

Sue Gregory is an associate professor, Head of School, School 
of Education, University of New England. She was previously 
the Chair of Research and a lecturer in ICT Education. Sue holds 
a Senior Fellowship of the Higher Education Academy. She is 
also the Leader for eLearning, ePedagogy and Innovations 
Research Network Group in the school. She has research interest 
on Virtual worlds; Distance education; Online learning; Mobile 
learning.


